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ABSTRACT 

India is one of the major fish producing countries in the world, which has third position in 

fisheries and second in aquaculture.  Fisheries is a sunrise sector in Indian agriculture, with high 

potentials for diversification of farming practices, rural and livelihood development, domestic 

nutritional security, employment generation, export earnings as well as tourism. The possibilities 

extend from vast seas to high mountains with valued coldwater species. The main challenges 

facing fisheries development in the country include accurate insufficient data on assessment of 

fishery resources and their potentiality in terms of production, development of sustainable 

technologies, yield optimization, harvest & post-harvest operations, fish health & disease 

management and welfare of fishermen. Free-flow of Information is of crucial importance for 

fisheries development.  This article briefly summarizes the development of fisheries in India. 
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INTRODUCTION 

The fisheries sector has been recognized as a powerful income and employment  generator as it 

stimulates growth of a number of subsidiary industries and is a source of cheap and nutritious 

food, at the same time it is an instrument of livelihood for a large section of economically 

backward population of the country. More than 6 million fishers in the country depend on 

fisheries and aquaculture for their livelihood. Indian fisheries plays an important role in the 
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global fisheries, India being the third largest producer of fish in the world and second in inland 

fish production . India‘s share in the world production of fish has increased from 3.2% in 1981 to 

4.5% at 2001. Fishery sector occupies an important place in the socio-economic development of 

the country  (Government of India, Planning commission,2001). 

 

India has a coastline of 8118 km and an EEZ of 2.02 million sq km. About a million people are 

involved in fishing operations. It is estimated that for every fishermen engaged in primary 

fishing activity about four additional hands are getting for employment  post- harvest operations, 

fish marketing and a host of other allied activities. However, the growth in marine fish 

production over the recent years has been rather slow (an average of 2.2 percent during the 

period 1991-1992 to 1999-2000) as compared to the inland fisheries (average of 6.5 percent 

during the corresponding period). Gujarat has emerged as the leading producer of marine fish 

during 1999-2000, followed by Kerala, Maharashtra and Tamil Nadu  (Government of India, 

Planning commission, 2001). 

 

India has vast inland water resources in the form of rivers and canals (0.2 million km), reservoirs 

(3.1 m ha) and tanks and ponds (2.2 m ha) offering tremendous scope for fish production. India 

ranks second to China in inland capture fisheries .However, the reported productivity from 

inland capture fisheries is very low and production has declined during the last 2-3 decades. This 

depletion in production is due to various anthropogenic interventions and multi-user conflicts. 

However, the country has to develop inland water resources, especially the reservoirs and the 

floodplain lakes to meet the growing demands of food fish in future (FAO).  

 

Fisheries management is generally considered to be ineffective because of the common property 

nature of the resource coupled with free access to the fishery. However, management has proved 

to be effective in many cases and improved a great deal over recent years. Various provisions of 

the Code of Conduct for Responsible Fisheries have been integrated into the policies and 

programme of the fisheries sector, both at the central and state levels.  

 

To further ensure development of sustainable and responsible fisheries and aquaculture, policies 

and objectives for the Tenth Five Year Plan would have to be more realistic, concentrating on 
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both management of the resource as on its development. The involvement of the end-users would 

also be critical in this regard. The elements of sustainability would have to be fully engrained 

into the fisheries and aquaculture activities to ensure optimization of yield levels, economic 

viability to the producers and sustained development of the resources for posterity  (Government 

of India, Planning commission,2001). 

 

Fisheries development is the process towards achieving the full potentiality of the sector through 

growth and improvement. Fishery can be 'developed' if the biomass of the stock is being reduced 

by fishing, rebuilt (after depletion), or enhanced, to increase its productivity. It is also developed 

if the quality of the catch or its value improves, not necessarily increasing the harvest.  

 

As defined in the FAO Code of Conduct for Responsible Fisheries, development has bio-

ecological, technological, economic and social (including ethical) dimensions. The main goal of 

an ecologically sustainable development is to improve the well-being of all the people engaged 

directly or indirectly in the fisheries sector as well as  the natural productive system. Under an 

ecosystem approach to fisheries, 'development' may be achieved by reducing the negative 

environmental impact and/or increasing resilience of the system to unexpected change, meeting 

broader societal objectives (FAO, 2014). 

 

As the full potential of wild fisheries resources has been achieved – and often 'lost' through 

overfishing – the main objective and emphasis in capture fisheries development strategies has 

changed from increasing harvest (the main objective for three quarters of the last century) to 

establishing a more sustainable and optimal use of the available fisheries resources (particularly 

since UNCED in 1992). The same path has been followed by aquaculture where development 

from the 1950s to the 1990s emphasized technology development, intensification, and larger 

harvests . Concern for environmental management and sustainability appeared essentially during 

the 1990s. 

 

Harmonizing development and management objectives and plans is a precondition to improve 

the implementation of both. Limiting growth (e.g. in fishing capacity) and promoting cross 
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sectoral compatibility, taking a precautionary and ecosystem approach, represent key 

requirements for both capture fisheries and aquaculture. 

HISTORY OF AQUACULTURE 

Fishing and aquaculture in India has a long history. Kautilya's Arthashastra (321–300 B.C.) and 

King Someswara's Manasottara (1127 A.D.) each refer to fish culture. For centuries, India has 

had a traditional practice of fish culture in small ponds in Eastern India. Significant advances in 

productivity were made in the state of West Bengal in the early nineteenth century with the 

controlled breeding of carp in Bundhs (tanks or impoundments where river conditions are 

simulated). Fish culture received notable attention in Tamil Nadu (formerly the state of Madras) 

as early as 1911, subsequently, states such as West Bengal, Punjab, Uttar Pradesh, Gujarat, 

Karnataka and Andhra Pradesh initiated fish culture through the establishment of Fisheries 

Departments. In 2006, Indian central government initiated a dedicated organization focussed on 

fisheries, under its Ministry of Agriculture  (National Aquaculture Sector Overview: India - Food 

and Agriculture Organization of the United Nations. 2009). 

 

 

                       A fisherman in the backwaters         Fishing boats  (en.wikipedia.org) 

Brackishwater farming in India is also an age-old system confined mainly to the Bheries 

(manmade impoundments in coastal wetlands) of West Bengal and pokkali (salt resistant 

deepwater paddy) fields along the Kerala coast. With no additional knowledge and technology 

input, except that of trapping the naturally bred juvenile fish and shrimp seed, these systems have 

been sustaining production levels of between 500 and 750 kg/ha/year with shrimp contributing 

20 to 25 percent of the total Indian production  (FAO,2009 National Aquaculture Sector 

Overview: India ).
  

http://www.fao.org/fishery/countrysector/naso_india/en
http://www.fao.org/fishery/countrysector/naso_india/en
http://www.fao.org/fishery/countrysector/naso_india/en
http://www.fao.org/fishery/countrysector/naso_india/en
http://en.wikipedia.org/wiki/File:Kerala_backwater_20080218-11.jpg
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Aquaculture 

India laid the foundation for scientific carp farming in the country between 1970 and 1980, by 

demonstrating high production levels of 8 to 10 tonnes/hectare/year in an incubation center. The 

late 1980s saw the dawn of aquaculture in India and transformed fish culture into a more modern 

enterprise. With economic liberalization of early 1990s, fishing industry got a major investment 

boost. 

India's breeding and culture technologies include primarily different species of carp; other 

species such as catfish, murrels and prawns are recent additions. 

The culture systems adopted in the country vary greatly depending on the input available in any 

particular region as well as on the investment capabilities of the farmer. While extensive 

aquaculture is carried out in comparatively large water bodies with stocking of the fish seed as 

the only input beyond utilising natural productivity, elements of fertilization and feeding have 

been introduced into semi-intensive culture. The different culture systems in Indian practice 

include  (FAO,2009 National Aquaculture Sector Overview: India ).
  

 Intensive pond culture with supplementary feeding and aeration (10–15 tonnes/ha/yr) 

 Composite carp culture (4–6 tonnes/ha/yr) 

 Weed-based carp polyculture (3–4 tonnes/ha/yr) 

 Integrated fish farming with poultry, pigs, ducks, horticulture, etc. (3–5 tonnes/ha/yr) 

 Pen culture (3–5 tonnes/ha/yr) 

 Cage culture (10–15 kg/m²/yr) 

 Running-water fish culture (20–50 kg/m²/yr) 

Aquaculture resources in India include 2.36 million hectares of ponds and tanks, 1.07 million 

hectares of beels, jheels and derelict waters plus in addition 0.12 million kilometers of canals, 

3.15 million hectares of reservoirs and 0.72 million hectares of upland lakes that could be 

utilised for aquaculture purposes. Ponds and tanks are the prime resources for freshwater 

http://en.wikipedia.org/wiki/Catfish
http://en.wikipedia.org/wiki/Murrel
http://www.fao.org/fishery/countrysector/naso_india/en
http://en.wikipedia.org/wiki/Canal
http://en.wikipedia.org/wiki/Pond
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aquaculture in India. However, less than 10 percent of India's natural potential is used for 

aquaculture currently ( en.wikipedia.org). 

 

The FAO estimates that about 1.2 million hectares of potential brackishwater area available in 

India is suitable for farming, in addition to this, around 8.5 million hectares of salt affected areas 

are also available, of which about 2.6 million hectares could be exclusively utilised for 

aquaculture due to the unsuitability of these resources for other agriculture based activities. 

However, just like India's fresh water resources, the total brackishwater area under cultivation is 

only just over 13 percent of the potential water area available. India offers opportunities for 

highly productive farming of shrimp in its brackishwater resources. 

 

Carp hatcheries in both the public and private sectors have contributed towards the increase in 

seed production from 6321 million fry in 1985–1986 to over 18500 million fry in 2007. There 

are around 35 freshwater prawn hatcheries in the coastal states producing over 200 million seed 

per annum. Furthermore, the 237 shrimp hatcheries with a production capacity of approximately 

11.425 billion post larvae per year are meeting the seed requirement of the brackish water shrimp 

farming sector (FAO,2009 National Aquaculture Sector Overview: India ).
  

 

Freshwater aquaculture activity is prominent in the eastern part of the country, particularly the 

states of West Bengal, Orissa and Andhra Pradesh with new areas coming under culture in the 

states of Punjab, Haryana, Assam and Tripura. Brackishwater aquaculture is mainly concentrated 

on the coasts of Andhra Pradesh, Tamil Nadu, Orissa and West Bengal. With regards to the 

market, while the main areas of consumption for freshwater fish are in West Bengal, Bihar, 

Orissa and northeast India, cultured brackishwater shrimps supply India's fish export industry. 

CHARACTERISTICS, STRUCTURE AND RESOURCES 

Fresh water Aquaculture 

The development of freshwater aquaculture in the country only finally became established 

following the establishment of the Pond Culture Division at Cuttack (Orissa) in 1949 as Center 

http://en.wikipedia.org/wiki/FAO
http://www.fao.org/fishery/countrysector/naso_india/en
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of Central Inland Fisheries Research Institute (CIFRI), West Bengal, Kolkata. Significant 

developments took place thereafter with the standardisation of induced breeding techniques and 

the development of hatchery systems and composite carp culture with  three Indian major carps 

and three exotic carps, including silver and grass carp, forming the basis for carp polyculture 

systems. An All India Coordinated Research Project (AICRP) on 'Composite Culture of Indian 

and Exotic Fishes' initiated by the CIFRI during 1971 virtually laid the foundation for scientific 

carp farming in the country by demonstrating high production levels of 8–10 tonnes/ha/yr. 

Subsequently, three more AICRPs on 'Spawn Prospecting', 'Air-breathing Fish Culture' and 

'Brackishwater Fish Culture' were launched. With the ready availability of hormone 

formulations, the production of carp seed through induced breeding led to a tremendous fillip 

and subsequently riverine seed collection and bundh breeding became obsolete. The late 1980s 

saw the dawn of aquaculture in India and transformed fish culture into a more modern enterprise. 

While the focus was on the development of breeding and culture technologies for different 

species of carp, other species such as catfish, murrels and prawns were also addressed. 

(Gopakumar et al ., 1999; FAO,2014). 

 

Successful breeding and larval rearing of the giant river prawn (Macrobrachium rosenbergii ) 

and the monsoon river prawn (M. malcolmsonii ) provided scope for the farmers to diversify 

their culture practices. Monoculture of M. rosenbergii has produced production levels of 1.0–1.5 

tonnes/ha in a 7–8 month production cycle. During recent years, the freshwater prawn farming 

sector has witnessed quite impressive growth, recording a production of over 30 000 tonnes in 

2002–2003. The state of Andhra Pradesh dominates the sector with over 86 percent of the total 

production in India with approximately 60 percent of the total water area dedicated to prawn 

farming, followed by West Bengal. Mixed farming of freshwater prawn along with carp is also 

very much accepted as a technologically sound culture practice and a viable option for enhancing 

farm income. With a view to providing a greater boost to aquaculture research and 

development, the Indian Council of Agricultural Research in New Delhi re-organised the 

fisheries research institutes in 1987, which led to the establishment of three separate institutes 

namely: the, Central Institute on Freshwater Aquaculture (CIFA) at Bhubaneswar; the Central 

Institute of Brackishwater Aquaculture (CIBA) at Chennai and the National Research Centre on 

Coldwater Fisheries (NRCCWF) at Bhimtal in Nainital. The Pond Culture Division of CIFRI 
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later integrated into CIFA which has been instrumental in the development of several 

technologies used in freshwater aquaculture and with their dissemination through a number of 

first line extension projects, namely the National Demonstration Project (NDP), Operational 

Research Project (ORP), Lab-to-Land Program (LLP), Krishi Vigyan Kendra (KVK), Trainer's 

Training Centre (TTC), Institution-Village Linkage Program (IVLP) and other Mission Mode 

Programs. The credit for the development of freshwater aquaculture in the country must also 

include a number of other agencies and programs undertaken in different parts of the country.                

With fisheries development being considered a state subject, each state has a Fisheries 

Department, the Ministry of Agriculture of the Government of India also provides additional 

coordination of developmental programs in different states and provides for centrally sponsored 

projects. For encouraging and popularizing freshwater aquaculture, during 1973-74. The  

government of India introduced a scheme known as the 'Fish Farmers' Development Agency 

(FFDA) at the State level, presently there are 422 FFDAs  covering districts.                               

 

Brackish water Aquaculture                             

Brackishwater farming in India is an age-old system confined mainly to the bheries (manmade 

impoundments in coastal wetlands) of West Bengal and pokkali (salt resistant deepwater paddy) 

fields along the Kerala coast. With no additional input, except that of trapping the naturally bred 

juvenile fish and shrimp seed, these systems have been sustaining production levels of between 

500–750 kg/ha/year with shrimp contributing 20–25 percent of the total. The importance of 

brackishwater aquaculture was recognised only after the initiation of an All India Coordinated 

Research Project, (AICRP) on 'Brackishwater Fish Farming' by ICAR in 1973. The project 

developed several technologies pertaining to fish and shrimp farming, however, scientific and 

commercial culture at present is restricted to farming of shrimps. 

With the development of more commercial hatcheries, a phenomenal increase in the area under 

shrimp farming occurred between 1990–1994, the formation of Brackish water Fish Farmers' 

Development Agencies (BFDA) in the maritime states and the implementation of various 

Governmental programs to provide support to the shrimp farming sector assisted with its further 

development. Demonstrations of semi-intensive farming technology with production levels 

reaching 4–6 tonnes/ha (Surendran et al ., 1991), coupled with credit facilities from commercial 

banks and subsidies from the Marine Products Export Development Authority (MPEDA) helped 
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to boost the shrimp farming sector in India. Farmed shrimp production increased from 40 000 

tonnes in 1991–1992 to 115 000 tonnes in 2002–2003. Currently about 91 percent of the shrimp 

farmers in India own less than 2 ha, 6 percent between 2 to 5 ha and the remaining 3 percent 

have an area of greater than 5 ha. Out of the total area of 0.152 million ha presently being 

utilised for shrimp farming in the country, Andhra Pradesh alone provides 47 percent of the area 

and contributes 50 percent of the total production (FAO,2014).   

                     

Studies on maturation and the breeding of shrimps were initiated by the Central Marine Fisheries 

Research Institute (CMFRI) in the early 1970s. In the late 1980s MPEDA established the Andhra 

Pradesh Shrimp Seed Production and Research Centre (TASPARC) and the Andhra Pradesh and 

Orissa Shrimp Seed Production and Research Centre (OSPARC) based in Orissa which provided 

assistance for the establishment of a number of private hatcheries. At present about 237 shrimp 

hatcheries operate in the country providing a total production capacity of 11.425 billion PL 

20/year (Anon, 2002). In India, commercial cultivation of brackishwater finfish is almost non-

existent, though experiments on monoculture as well as the polyculture of milkfish, pearl-spot, 

mullets and sand whiting have shown their potential for farming (FAO,2014).                        

Mari culture 

The earliest attempt at mariculture in India was made at the Mandapam centre of CMFRI in 

1958–1959 with the culture of milkfish (Chanos chanos ), over the last three decades, CMFRI 

has developed various technologies for a number of species including oysters, mussels and clams 

among sedentary species, as well as for shrimps and finfish.  

 

The CMFRI initiated a pearl culture program in 1972 and successfully developed the technology 

for pearl production in Indian pearl oysters, success in controlled breeding and spat production of 

the Japanese pearl oyster (Pinctada fucata ) in 1981 and the blacklip pearl oyster (P. 

margaritifera) in 1984 was another important breakthrough. CMFRI also took the lead in the 

development of the technology required for edible oyster farming during the 1970s. Intensive 

research on various aspects of the culture of the Indian backwater oyster (Crassostrea 

madrasensis ) have been made and the technology has also been developed for the hatchery 

production of seed.  
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In India, two species of marine mussels namely the green mussel (Perna viridis ) and the Indian 

brown mussel (P. indica ) are found in rocky coastal areas. Investigation of the culture 

possibilities for mussels was initiated in early 1970s by the CMFRI which resulted in the 

development of a range of practices for the culture of these species. Among maritime states, 

Kerala was the first to recognise the advantages of utilizing mussel farming technology in rural 

development, from a meagre production in 1997 cultured mussel production rose to 1 250 tonnes 

in 2002 with over 250 mussel farms being established in the estuaries of Kerala (FAO,2014).                      

 

Human Resources 

Although aquaculture in India has reached the status of an industry, a database with details of 

human resources in aquaculture and allied sectors is lacking due to the dispersed nature of 

aquaculture resources and non-availability of a suitable mechanism for data collection. In a study 

conducted in six major aquaculture producing Indian states (Andhra Pradesh, Haryana, 

Karnataka, Orissa, Uttar Pradesh and West Bengal), Bhatta (2003) reported the age of fish 

farmers ranged from between 38 years in Andhra Pradesh to 58 years in Haryana with a national 

average of 47 years. The educational status of these fish farmers varied from 0–10 years of 

schooling, a large percentage of these fish farmers practice aquaculture on a part time basis with 

their involvement in the activity ranging from 17 man-days per annum in Karnataka to the 

highest of 75 man-days in West Bengal. This study also inferred that fish farming, though a part 

time activity, contributes a major share of the income of these fish farmers, ranging from 14.98 

percent in Orissa to 95.26 percent in Andhra Pradesh, with an average of 79.66 percent.  

 

With the development of shrimp farming the employment opportunities in coastal areas has 

increased greatly. The average labour requirement in shrimp farming has been estimated at about 

600 labour days/crop/ha as against 180 labour days/crop/ha in the case of paddy field cultivation  

(Rao and Ravindran, 2001). Case studies carried out at a sea-based farm in the Nellore District of 

Andhra Pradesh showed an increase of 2–15 percent employment and 6–22 percent income for 

farm labourers following the establishment of shrimp farms  (CIBA, 1997). In the brackishwater 

sector, hatcheries and feed mills are also providing excellent employment opportunities and it 
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has been estimated that over 300 000 jobs have been generated in the main and supporting 

sectors of the shrimp aquaculture sector in rural areas (FAO,2014).            

Farming systems distribution and characteristics 

Aquaculture resources in India include 2.36 million ha of ponds and tanks, 1.07 million ha of 

beels, jheels and derelict waters plus in addition 0.12 million km of canals, 3.15 million ha of 

reservoirs and 0.72 million ha of upland lakes that could be utilised for aquaculture purposes. 

Ponds and tanks are the prime resources for freshwater aquaculture, however, only about 0.8–0.9 

million ha is used for aquaculture currently. Ponds in eastern India are typically homestead 

ponds of less than 1 ha in size, while the watersheds in Western India are larger covering 

expanses of between 15–25 ha each. In Northern India, open waters with in-flows are common, 

while southern India has watersheds, termed as tanks, largely used for crop irrigation. In several 

parts of the country ponds and tanks are state-owned or communal and are leased out for periods 

of 3–5 years (FAO, 2014).                        

 

It has been estimated that about 1.2 million ha of potential brackish water area available in India 

is suitable for farming, in addition to this, around 8.5 million ha of salt affected areas are also 

available, of which about 2.6 million ha could be exclusively utilized for aquaculture due to the 

unsuitability of these resources for other agriculture based activities. However, the total area 

under cultivation is only just over 13 percent of the potential water area available. The farming 

of shrimp is largely dependent on small holdings of less than 2 ha, these farms account for over 

90 percent of the total area utilized for shrimp culture, while large holdings of over 10 ha account 

for only 1.54 percent of the total. Many of the farm holdings located in Kerala and West Bengal 

belong to the traditional systems of shrimp farming (FAO, 2014).               

         

Carp hatcheries in both the public and private sectors have contributed towards the increase in 

seed production from 6 321 million fry in 1985–1986 to over 18 500 million fry at present. There 

are 35 freshwater prawn hatcheries in the coastal states producing over 200 million seed per 

annum. Furthermore, the 237 shrimp hatcheries with a production capacity of approximately 

11.425 billion post larvae per year are meeting the seed requirement of the brackish water shrimp 

farming sector (FAO, 2014).                    
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  Freshwater aquaculture activity is prominent in the eastern part of the country, particularly the 

states of West Bengal, Orissa and Andhra Pradesh with new areas coming under culture in the 

states of Punjab, Haryana, Assam and Tripura. Brackish water aquaculture is mainly 

concentrated on the coasts of Andhra Pradesh, Tamil Nadu, Orissa and West Bengal. With 

regards to the market, while the main areas of consumption for freshwater fish are in West 

Bengal, Bihar, Orissa and north-eastern India, cultured brackish water shrimps are destined 

mainly for export. 

Cultured species 

While carp form the most important species farmed in freshwater in India, it is the shrimp from 

the brackish water sector which contributes the bulk of the production. The three Indian major 

carps, namely, catla (Catla catla ), rohu (Labeo rohita ) and mrigal (Cirrhinus mrigala ) 

contribute as much as 87 percent of the total Indian aquaculture production. Introduced during 

the 1970s into the carp polyculture systems in the country, three exotic carps namely, silver carp 

(Hypophthalmichthys molitrix ); grass carp (Ctenopharyngodon idellus ) and common carp 

(Cyprinus carpio ) now form a second important group, together constituting as much as 0.169 

million tonnes (2002). In spite of the fact that the country also possesses several other cultivable 

medium and minor carp species which show high regional demand, including, Labeo calbasu , L. 

fimbriatus , L. gonius , L. bata , L. ariza , Cirrhinus mrigala , Puntius sarana , Hypselobarbus 

pulchellus , H. kolus and Amblypharyngodon mola as well as several others, commercial farming 

of these species has been almost non-existent  (Ayyappan and Jena, 2003).  

 

Among the catfishes, walking catfish, 'magur' (Clarias batrachus ) is the only species that has 

received much attention. Stinging catfish, 'Singhi' (Heteropneustes fossilis ) is another air-

breathing catfish species being cultured to a certain extent in swamps and derelict water bodies, 

especially in the eastern states. In recent years, attempts have been made to develop the culture 

of non-air breathing catfishes like Pangasius pangasius , Wallago attu , Sperata seenghala ,S. 

aor and Ompok pabda . The other finfish species of importance include climbing perch (Anabas 

testudineus ), murrels (Channa striata and C. marulius ) and tilapia (Oreochromis 

mossambicus and Oreochromis niloticus ). Among the freshwater prawns, the giant river prawn 

(Macrobrachium rosenbergii ), is the most important species followed by the monsoon river 

prawn, M. malcolmsonii. introduced in 1952, tilapia posed a serious threat to aquaculture 

http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Catla_catla.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Labeo_rohita.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Cirrhinus_mrigala.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Hypophthalmichthys_molitrix.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Ctenopharyngodon_idella.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Cyprinus_carpio.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Oreochromis_niloticus.xml
http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Macrobrachium_rosenbergii.xml


International Journal of Emerging Trends in Engineering and Development                    Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                        ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 774 
 

systems due to its prolific breeding capabilities which forced the country to ban the species for 

farming in 1959; however, tilapia is still available in most parts of the country (FAO,2014).                     

 In an effort to develop the species positive or useful traits a large number of hybrids were 

produced by crossing between Indian major carps,  Indian major carps with Chinese carps and 

among Chinese carps, however, no significant advantages had able to be established from these 

hybrids. Selective breeding programs in rohu based on the combined selection method taken by 

CIFA at Bhubaneswar in collaboration with AKVAFORSK from Norway during the last ten 

years has led to the production of a genetically improved strain (known asJayanti ) which has 

shown over 50 percent higher growth rates in three generations. This improved strain has already 

become available in different parts of the country.  

 

The brackishwater aquaculture sector is mainly supported by shrimp production as well as giant 

tiger prawn (Penaeus monodon ), which are responsible for the bulk of production followed by 

the Indian white prawn, P. indicus . Although India possesses several other potential species of 

finfish and shellfish, production of these is still very low key. In seawater the major farmed 

species are the green mussel (Perna viridis ), brown mussel (Perna indica ), Indian backwater 

oyster (Crassostrea madrasensis ), Japanese pearl oyster (Pinctada fucata ) and seaweed species 

like Gracilaria edulis (FAO,2014).                  

      

CULTURE PRACTICES 

Freshwater Aquaculture 

Carp culture is based on the 'polyculture' of the three Indian major carps (catla, rohu and mrigal) 

as well as 'composite carp culture' of the three Indian major carps with the three exotic carps 

(silver, grass and common carp). Standard practices in carp culture include: 

 The stocking of carp at combined densities of between 4 000–10 000 fingerlings/ha. 

 Pond fertilisation with organic manures from cattle or poultry as well as inorganic 

fertilisers like urea and single super phosphate. 

 Provision of supplementary feeds mainly in the form of a mixture of rice bran/wheat 

bran and groundnut/mustard oilcake in equal ratio. 

http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Penaeus_monodon.xml
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The technology for such semi-intensive carp culture has demonstrated production levels of 3–5 

tonnes/ha/year, several farmers have even demonstrated higher production levels of 8–12 

tonnes/ha/year. The technologies involved in carp culture virtually revolutionised freshwater 

aquaculture, ultimately raising the average Indian production from still-water ponds from 600 

kg/ha/year in 1970s to over 2 200 kg/ha/year at present (FAO,2014).                       

 

The pond culture of catfish involves mainly magur (Clarias batrachus ) and singhi 

(Heteropneustes fossilis ) and is practised in states like Bihar, West Bengal and Orissa. Though 

modern farming techniques for these species advocates monoculture at stocking densities of 20 

000–50 000 fingerlings/ha, inadequate availability of juveniles has restricted these as a 

component in carp polyculture systems. Considering the high market demand for catfish and the 

availability of a huge potential resource in the form of swamps and derelict waters, commercial 

farming of these species are being given important attention at present.  

 

The giant river prawn (Macrobrachium rosenbergii ) is the largest and fastest growing species 

being farmed and possesses considerable demand both in domestic and international markets.M. 

rosenbergii is cultured either alone (monoculture) or in combination with carps (polyculture). 

The monoculture of giant river prawn is mostly confined to earthen ponds with moderate 

stocking densities of between 20000–50000/ha, fertilisation and supplementary feeding can 

result in a moderate yield of 600–1000 kg/ha/8 months using single stocking and both 

single/multiple harvesting. The polyculture of freshwater prawn juveniles as densities at 10000–

15000/ha alongside carp at 3000–4000/ha has also been demonstrated to be economically viable 

(FAO, 2014).                   

     

Non-conventional culture systems 

Sewage-fed fish culture and rice paddy-cum-fish culture are two important culture systems 

practiced in certain areas of the country; sewage-fed fish culture in bheels in West Bengal is an 

age-old practice. About 5700 ha is presently utilised for fish culture using the input of primary-

treated sewage and produces over 7000 tonnes of fish per annum, mainly consisting of the major 

and minor carps. The culture system usually involves multiple stocking and multiple harvesting 

approaches, with harvest size usually in the range of 300–500 g. Though stocking densities of 10 
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000–20 000/ha are common, densities as high as 50000/ha has also been reported from several 

farms. Experimental results have shown high potential productivity from these systems with the 

record production reaching over 9 tonnes of fish/ha/year. Recently aquaculture has also been 

employed as a major option for the treatment of domestic sewage. 

 

Paddy-cum-fish culture was undertaken in medium to semi-deepwater rice paddy fields in 

lowland areas with fairly strong dykes to prevent the escape of cultivated fish during floods, 

trenches and pond refuges in the paddy fields provide shelter for the fish. The system mostly 

relies on natural stocking, however, modern farming techniques involving major and minor carps 

stocked at the densities of 5 000–10 000/ha alongside freshwater prawn are also practiced in 

several areas. Production levels of 3.5 tonnes of rice and 0.5–1.0 tonne of fish/ha can be achieved 

in a well-managed paddy-cum-fish farming systems within a year.  

 

Brackishwater  Aquaculture 

Brackishwater aquaculture in India is restricted to shrimp farming utilising semi-intensive 

culture practices mainly with giant tiger prawn at stocking densities of 0.1–0.3 million/ha. With 

the provision of a high protein diet, water exchange, aeration and improved health management, 

production levels of 4–6 tonnes/ha have been demonstrated in a production period of 4–5 

months. However, the presence of white spot syndrome during 1994–1995 drastically reduced 

prawn farming activity in the late 1990s. The adoption of a more cautious approach including 

moderate stocking densities and good management practices has helped in the revival of the 

sector and in sustaining shrimp production of the country (FAO,2014).                       

 

Mariculture  

The status of mariculture is still low key, involving only a few shellfish species such as green 

mussel (Perna viridis ) and brown mussel (P. indica ) using raft or longline culture methods; 

Indian backwater oyster (Crassostrea madrasensis ) using rack and ren, and the rack and tray 

method; and the farming of Japanese pearl oyster (Pinctada fucata ) by raft culture (FAO,2014).     

Production 

Aquaculture contributed over one third of the country's total fish production of 6.4 mmt in 2014. 

The total  production from inland sector is 3.4 mmt  and from  marine sector is 3.0 mmt  during 
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2014 with a potential fish production of 8.4 mmt. Fish seed production in India is 22,000 million 

fry from 1070 hatcheries. The number of FFDA and BFDA in the country are 422 and 39 

respectively (NFDB, 2014). 

 

DEVELOPMENT OF AQUACULTURE 

 

Freshwater aquaculture  

Development of Freshwater Aquaculture has been one of the most important production oriented 

programmes implemented by the states as centrally sponsored Schemes through the Fish Farmers 

Development Agencies (FFDAs). 422 FFDAs had been established under this scheme covering 

the entire potential districts in the country through the earlier plans. These agencies provide a 

package in technical, financial and extension support to fish farmers. In order to boost inland fish 

production, assistance in the form of subsidy is given to fish farmers for construction of new 

ponds, reclamation/renovation of ponds and tanks, inputs (Fish seed, feed, fertilizers, manures 

etc.) for first year fish culture, running water fish culture, integrated fish farming, fish seed 

hatchery, fish feed mills etc. Subsidy for the above mentioned activities are given at double the 

rates to fishermen of Scheduled Tribes. Assistance is also given to progressive fish farmers as an 

incentive for purchase of aerators, who have achieved an average productivity of 3 T/ha/annum 

and rise to it further  (Government of India, Planning commission, 2001). 

 

The scheme was revised during the Ninth Five Year Plan (2001-02) by increasing the unit costs 

and adding new components such as freshwater seed prawn hatcheries, laboratories (at state 

level), soil and water testing kits to each FFDA, integrated units including hatcheries for 

ornamental fishes etc. The funding pattern of the scheme was revised from 50:50 to 75:25 

between the centre and the states. 

 

Since inception of the scheme (1974-75) till 1999-2000, total water area covered under scientific 

culture is about 5.31 lakh ha. The total number of beneficiaries covered under the programme is 

9.33 lakh and 6.34 lakh fish farmers/fishermen have been trained in improved practices during 

the same period. State-wise details are at Table 14. Against an allocation of Rs. 150.32 crore, an 

expenditure of Rs. 42.94 crore has been incurred during the first four years of the ninth plan. 
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Integrated Coastal Aquaculture  
 
The main objective of centrally sponsored scheme is to utilize the country‘s vast brackishwater 

resources for fish/shrimp culture. Other subsidiaries are to increase foreign exchange earnings 

through increased shrimp production, generation of employment opportunities and economic 

improvement of fish farmers/fishermen in coastal areas. With a view providing technical, 

financial and extension support to shrimp farmers in the small scale sector, 39 Brackishwater 

Fish Farmers Development Agencies (BFDAs) had been established in all the coastal states and 

the UT of Andaman and Nicobar Islands. During the first four years of the Ninth plan, an area of 

about 5000 ha had been developed for shrimp culture in the country by the Agencies. State-wise 

list of BFDAs is at Table 15. Against an allocation of Rs. 15.24 crore, an expenditure of Rs. 5.84 

crores has been incurred by the end of the fourth year of the Plan period. 

 

The performance of the programme has been affected due to the Supreme Court judgement of 

December, 1996 prohibiting non-traditional shrimp culture within the Coastal Regulation Zone 

(CRZ) i.e. 500 meters from the high tide line. The matter is currently sub-judice  (Government of 

India, Planning commission,2001). 

 

Development of marine fisheries  
 

This is another centrally sponsored ongoing scheme, under which assistance is provided for the 

following activities: 

(a) Motorisation of traditional craft  
 
Under this programme, 50% of the cost of engine is provided as subsidy (subject to a maximum 

of Rs. 10,000 for Out Board Motors -OBM and Rs. 12,000 for In Board Motors – (IBM), which 

is equally shared by the centre and the states. Besides, a sum of Rs. 6,000 is also provided as 

grant to fishermen for purchase of gear. The entire cost of subsidy on engine and gear is met by 

the centre in the case of Union Territories. This component is being revised by increasing the 

subsidies and adding a new component for chemical treatment of catamarans for increasing its 

longivity. 
 
Since inception of the scheme (from Seventh Five Year plan Onwards), about 
 
34,000 traditional crafts including 5,100 in the first four years of the Ninth Plan have been 
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motorised. 

 
(b) Reimbursement of Central Excise duty on HSD oil  
 
This is an on-going programme from 1991-92 onwards under which small-mechanised fishing 

vessels below 20 meters length are covered. The cost of Central Excise duty Rs. 351.75 per KL 

of the HSD is fully subsidized (Rs. 0.35 per ltr.) under this programme and is borne on 80:20 

basis by the centre and the states. While in case of Union Territories and the states, which have 

exempted sales tax levied on HSD oil, subsidy is borne 100% by the centre. About 18,000 such 

fishing vessels are benefited under the programme on an average per annum for the last few 

years. Against an allocation of Rs. 86.55 crore, an expenditure of Rs. 45.45 crore has been 

incurred during the first four years of the ninth plan period. 

The main objective of the programme is to provide some relief to the fishermen operating 

mechanized the fishing vessels of the aforesaid size towards part of the operational cost. The 

assistance availed by the fishermen reduce running time to fishing grounds and back thus help to 

reduce drudging the small scale marine fishing. It also augment fish production and export of 

marine products (Government of India, Planning commission,2001). 

FISH HEALTH & DISEASE MANAGEMENT 

Fish health and aquaculture 

Disease outbreaks have long been recognized as a significant constraint to aquaculture 

production and economic viability. A wide range of pathogens (viruses, bacteria, parasites etc), 

environmental factors (water quality, etc) and even husbandry factors have caused heavy losses 

in aquaculture facilities (Sarig 1971; Humphrey and Langdon 1985; Brown 1993; Noga 2000). 

Often these factors are linked in disease outbreaks. For example, a decline in water quality 

associated with poor husbandry practices may lead to an increase in the incidence of bacterial 

infections. Not only can disease outbreaks inflict heavy mortalities of stock, but fish in poor 

health have considerably lower growths rates which increases the time and costs to grow them to 

a marketable size. Some diseases can disfigure or render the fish unsightly which reduces their 

marketability (Brett A. Ingram et al., 2005). 
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Aquaculture is the fastest growing food production sector in the world and provides a significant 

supplement to, and substitute for, wild fish and plants. However, disease has become a primary 

constraint to aquaculture growth and is now responsible for the severe impact on both the 

economic and socio-economic development in many countries of the world. Addressing health 

problems with both pro-active and reactive programmes has therefore become an urgent 

requirement for sustaining the growth of aquatic animal food production( www.fao.org). 

A multitude of factors has contributed to the health problems currently faced by aquaculture. 

Over the past three decades, aquaculture has expanded, intensified, and diversified, based heavily 

on movements of animals and animal products such as broodstock, seed, and feed. Such 

movements are now clearly recognized as having played a pivotal role in the introduction and 

spread of pathogens and disease into aquaculture systems. 

There is an increasing trend towards intensification of aquaculture production especially through 

the use of re-circulating aquaculture systems (RAS). The advantages of RAS include 

compactness (small footprint), bio-security, high density production and their ability to control 

the environment in which the animals are reared. RAS are generally more environmentally 

friendly than other types of aquaculture systems due primarily to their reduced water usage and 

waste discharge. By their nature, RAS also offer a degree of biosecurity from the external 

environment, which, if properly managed, can reduce risk of disease outbreak in stock. Not 

surprising, RAS are attracting immense interest in Australia and the number of systems in 

operation continues to grow substantially along with the range of species being cultured using 

this technology (Larkin 2000). With intensification and increased stocking densities of fish, 

transmission of infectious diseases, when they occur, is often more rapid and devastating in 

terms of mortalities. Consequently, reducing the incidence and severity of diseases in intensive 

systems is critical to maintaining production performance (Brett A. Ingram et al., 2005). 

A major source of pathogens to intensive aquaculture facilities is the water supply, especially if 

fish are present in that water. Another important source of pathogens is new fish stock from other 

facilities, both these sources need to be appropriately screened and treated to ensure that 

introduction of pathogens to aquaculture facilities is minimized and bio security maintained. 
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Impacts of diseases 

The impacts of many such transboundary disease movements extend beyond direct mortalities 

and production losses - they are particularly hard-felt by small-scale farmers, who represent the 

backbone of many rural communities in developed as well as developing countries. Aquaculture 

losses in these situations directly threaten the livelihoods of whole communities through 

reduction in food availability, loss of income and employment, with all the associated social 

consequences. 

In addition to the emergence of new diseases, and their potential establishment in new areas and 

wild populations, the irresponsible use of chemical disinfectants and antibiotics is also 

increasingly recognized as having potential environmental impacts. Furthermore, intensive 

culture practices with poorly controlled feed use and waste production have adversely affected 

local environments. Since good water quality is paramount to optimum health and production in 

aquaculture, such adverse effects are beginning to provoke increased scrutiny, and there is now a 

growing appreciation of the need to develop, sustain and publicize better husbandry practices. A 

good example is the reduction of antibiotic use in Norwegian salmon production, as vaccine 

production became the favoured practice for control of bacterial and viral diseases ( 

www.fao.org). 

Effective health management 

An effective health management programme must cover all levels of aquaculture activity, from 

the production unit (pond, tank, cage, etc.), farm, district/local or zone levels, to the national and 

regional/international level. The success of such a broad-ranging programme relies on the 

constant open communication and information exchange flowing in all directions. 

Formulators of an effective health management programme will always be confronted with a 

wide range of problems concerning: 

 human resources 

 infrastructure 

 availability of information and data 

 farmer knowledge base 
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 funding 

 political commitment 

 government priorities 

 farmer/industry/consumer response 

 varying degrees of interaction between the stakeholders; 

 environmental factors (river systems shared by many countries, contiguous marine 

coastal zones, etc.). 

 

 

Figure 1 : Mass mortality of freshwater fishes due to water pollution (Source: 

thewatchers.adorraeli.com) 

Other challenges to effective health management programmes lie in the demonstration of its 

benefits to the farmer and other 'fish links' involved in production, trade and use of aquatic 

resources (such as anglers and ornamental hobbyists). In order to secure cooperation and support 

of programmes aimed at prevention and control of aquatic diseases, all parties must be convinced 

that benefits (in terms of socio-economic, environmental health, etc.) will result from compliance 

with such programmes and achieve clean health status. 

Diseases will continue to emerge, efforts to control them will be pursued and there will always 

be a range of problems to be tackled along the way. The varying levels of political, economic 

and social development among countries, the transboundary nature and commonality of many 

major disease problems, and the need to harmonize approaches, all strongly argue for effective 

cooperation at all levels of management in order to make the most effective use of limited 

resources. Building on sub-regional, regional and international cooperation through joint 
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strategies and approaches that avoid duplication of effort and competition are essential for this 

process. 

However, all such efforts will be ineffective without national commitment from responsible 

authorities. The current situation offers big challenges to all concerned and, if maintained at the 

present level, risks of major epidemics will continue to threaten and emerge with costs that 

extend far beyond economics ( www.fao.org). 

WELFARE PROGRAMMES FOR FISHERMEN  
 

The welfare scheme has 3 components.  

 

(1). Development of Fishermen Villages (DFV)  
 
The main objective of this component is to provide basic civic amenities to the fishermen ,such 

as housing, drinking water and construction of community halls. In each village with 10 to 100 

housing units, upto 5 tubewells and one community hall can be constructed. One tubewell is 

provided where the number of houses in a village is more than 10. A community hall is provided 

only in those villages where the number of houses is not less than 75. The scheme was revised 

during the Ninth plan (2001-02) and the cost of houses constructed under the scheme is now Rs. 

40,000, cost of tubewells is Rs. 30,000 outside the North-Eastern region and Rs. 35,000 North 

Eastern states and the approved cost of community hall is Rs. 1.75 lakhs. During the first four 

years of the Ninth plan, construction of 2250 houses have been completed. 

 
(2). Group Accident Insurance (GAI) Scheme for active fishermen  

 
The objective of GAI is to provide insurance cover to fishermen actively engaged in fishing. 

Active fishermen in the age bracket of 18-65 years only are covered under the programme. The 

scheme has been revised and the fishermen are now insured for Rs. 50,000 against death or 

permanent disability and Rs. 25,000 against partial disability. Premium amount of Rs. 14 per 

beneficiary per annum is shared equally on 50:50 basis by the Central Government and the State 

Government. In case of Union Territories 100% premium is borne by the Government of India. 

A single policy has been taken in respect of all those states/UTs who are participating through 

National Federation of Fishermen Cooperatives Limited (FISHCOPFED). During the first four 

years of the ninth plan, under the scheme, about 38.50 lakh fishermen have been insured at the 
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rate of about 9.62 lakh per annum. The number is likely to increase further in the terminal year of 

the plan period. 

(3). Saving-cum-Relief (SCR) for fishermen  
 
The objective of SCR is to provide financial assistance to the fishermen during the lean fishing 

period. Till 1999-2000, this facility was available to marine fishermen only. The scope of the 

programme has been further extended to the inland fishermen from the current year 2000-01. 

The rate of contribution by the fisher folk is Rs. 75 per month for eight months for marine 

fishermen while it is Rs. 50 per month for nine months for inland fishermen. This contribution is 

matched by a contribution shared equally between the centre and the state governments and the 

accumulated amount is distributed back to fishermen in four and three equal instalments for 

marine and inland fishermen respectively at the rate of Rs. 300 per month. About 3.25 lakh 

beneficiaries were covered under the scheme in 2000-01. Against an outlay of Rs. 100.36 crores, 

an expenditure of Rs. 69.39 crores has been incurred in the first four years of the Ninth plan  

(Government of India, Planning commission, 2001). 

FISHERIES TRAINING AND EXTENSION  

This is an on-going central sector scheme from 1994-95 onwards. The main objective of the 

scheme is to provide training to fishery personnel so as to assist them in undertaking fisheries 

extension programmes effectively. The scheme also provides assistance to fisher-folk in 

upgrading their skills. To enhance training facilities, the scheme also provides assistance for 

setting up/upgradation of training centres. Expenditure on the scheme is shared on 80:20 basis 

between the Centre and the State Government. Other components of the scheme are : 

(i) to publish short, concise and useful manuals with a view providing adequate extention 

material to trainees and personnel associated with fish production and allied activities.  
 
(ii) Production of video films on the technologies developed by the Research  
 
Institutes/Organisations as well as State Fisheries Departments for the development of fisheries 

and its publicity through electronic media.  
 
(iii) To conduct meetings/workshops/seminars etc. which are of national importance and 

relevant to the fisheries sector.  

 
Since starting of the scheme, about 6,600 extension officers and fishers have been trained in 

various activities of fish culture/farming. Besides, 18 training centres have been upgraded and 10 
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Awareness centres sanctioned under the scheme during the first four years of the Ninth plan. 

Against an allocation of Rs. 9.66 crore, an expenditure of Rs. 3.47 crore has been incurred in the 

first four years of the Ninth plan  (Government of India, Planning commission,2001). 

INDIAN FISHERIES 

Indian fisheries and aquaculture is an important sector of food production, providing nutritional 

security to the food basket, contributing to the agricultural exports and engaging about fourteen 

million people in different activities. With diverse resources ranging from deep seas to lakes in 

the mountains and more than 10% of the global biodiversity in terms of fish and shellfish 

species, the country has shown continuous and sustained increments in fish production since 

independence. Constituting about 4.4% of the global fish production, the sector contributes to 

1.1% of the GDP and 4.7% of the agricultural GDP. The total fish production of 6.57 million 

metric tonnes presently has nearly 55% contribution from the inland sector and nearly the same 

from culture fisheries. Paradigm shifts in terms of increasing contributions from inland sector 

and further from aquaculture are significations over the years. With high growth rates, the 

different facets of marine fisheries, coastal aquaculture, inland fisheries, freshwater aquaculture, 

coldwater fisheries to food, health, economy, exports, employment and tourism of the country 

(http://nfdb.ap.nic.in/html/aboutus.htm) 

 

FISHERIES SECTOR  

Fishing as an occupation has been in vogue since time immemorial. Till recently it was reckoned 

to be a supplementary enterprise practised by fishermen community on subsistence level with 

little external input  (Krishnan et al 2000). But with the changing consumption pattern, emerging 

market forces and technological developments, fisheries sector in India is undergoing a 

transformation. 

 

India is the second largest producer of fish in the world contributing to 5.43% of global fish 

production. India is also a major producer of fish through aquaculture and ranks second in the 

world after China. The total fish production during 2010-11 (provisional) is at 8.42 million 

metric tonnes with a contribution of 5.20 million metric tonnes from inland sector and 3.22 

million metric tonnes from marine sector respectively. Fisheries being one of the promising 
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sectors of agriculture and allied activities in India, a growth target rate of 6 per cent was fixed by 

the Union Government so as to achieve the overall growth rate of 4.1 per cent for Agriculture 

during the 11th Five year Plan. Though there is marginal variation in growth rate of marine fish 

production the growth rate of inland fish production registered an impressive 5.52 percent during 

2009-10. During 2010-11 the volume of fish and fish products exported was 8,13,091 tonnes 

worth 12901.47 crores  (http://www.dahd.nic.in).  

 

As per the estimates of Central Statistical Organization (CSO), the values of GDP from fisheries 

sector at current price during 2009-10 was 52,363 crores which is 4.85 per cent of the total GDP 

of Agriculture and allied sectors.  

Fisheries sector occupies a very important place in the socio-economic development of the 

country. It has been recognized as a powerful income and employment generator as it stimulates 

growth of a number of subsidiary industries, and is a source of cheap and nutritious food besides 

being a foreign exchange earner. Most importantly, it is the source of livelihood for a large 

section of economically backward population of the country. The main challenges facing 

fisheries development in the country includes accurate data on assessment of fishery resources 

and their potential in terms of fish production, development of sustainable technologies for fin 

and shell fish culture, yield optimization, harvest and post-harvest operations, landing and 

berthing facilities for fishing vessels and welfare of fishermen  (http://www.dahd.nic.in).  

Aspirations  

 Enhancement of fish production – at an annual growth rate of 6%.  

 Increasing the per capita consumption of fish to 10-11 kg/annum.  

 Empowerment and welfare of fishers.  

 Capacity building of fishers, fish farmers and fishery professionals and strengthening of 

infrastructure.  

 Creation of marketing facilities with forward and backward linkages. 

 Sustainable management of fishery resources. 

 Adequate infrastructure in the form of fishing harbours and fish landing centres.  

 Increasing employment generating ability of fisheries sector.  

 Strengthening of infrastructure including transport, storage and processing.  
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INLAND FISHERIES AND AQUACULTURE  

Aquaculture is the fastest growing food producing sector in the world with an  annual growth of 

around 7 per cent. India is the second largest producer of fish both in total and from aquaculture. 

Increasing the demand for fish and fishery products would be mostly sourced from aquaculture 

and culture based capture fisheries in reservoirs as capture fisheries growth world over is 

stagnant. Issues that need to be addressed for enhancing aquaculture production on a sustainable 

basis are:  

 Intensification of aquaculture in ponds and tanks.  

 Increase of the productivity of ponds and reservoirs.  

 Usage of derelict water bodies.  

 Construction of new ponds and tanks.  

 Introduction of culture based capture fisheries in reservoirs.  

 Species diversification and introduction of high value commercial species.  

 Development of breeding and farming technologies for new indigenous species that 

have potential for farming and market demand.  

 Assess the potential impact of already introduced alien species and if found 

environment friendly, develop suitable management practices for their farming as is 

being done in the case of Litopenaeus vannamei and Pangasius sutchi.  

 Small-scale fish farming through cage culture in reservoirs, rivers and irrigation 

canals.  

 Establishment and expansion of fish hatcheries for production of quality fish seed.  

 Development and availability of low cost fish feed for different species and farming 

systems.  

 Research on aquatic health management and development of disease resistant strains 

of fish.  

 Production improvement through genetics and biotechnology.  

 Encourage fish consumption through awareness on the health benefits of fish and its 

nutritional security.  

 Aquaculture needs to be treated at par with agriculture in terms of water, power tariff, 

tax benefits, subsidy, insurance and credit.   
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Marine Fisheries  

Harvesting of marine fisheries resources in the country warrants stronger emphasis on invoking 

technological innovations as well as management paradigms that reconcile livelihood issues with 

concerns on resource conservation. Global production of fish from marine capture fisheries in the 

last decade has stagnated gradually and many stocks have been either overexploited or have 

reached their maximum sustainable yields (http://www.dahd.nic.in).  

Issues that need to be addressed for enhancement of marine fish production are:  

 Open sea cage culture of high value fin fishes and shell fishes involving fisher folk as an 

innovative system that aims to fulfill not only the fascination to farm the seas as a 

profitable aqua-venture but also as a potential tool for conservation and mariculture.  

 Diversification of fishing towards the under exploited deep sea and oceanic resources like 

tuna, shark, sail fish and allied species.  

 Exploitation of perch resources in and around Island waters of Andaman & Nicobar.  

 Need to reorient the fisheries management regime for a long-term sustainability of the 

resources and enhancing the economic efficiency of fishing operations.  

 Reduction of fish discards at sea and utilization of such discards for production of value 

added byproducts.  

Important initiatives  

 An exclusive body for fisheries development called ‗National Fisheries Development 

Board (NFDB)‘ was established during September 2006.  

 Focused attention on reservoir fisheries through stocking of fingerlings in 3052 reservoirs 

covering about 15.57 lakhs hectares with an investment of ` 104.45 crore It has been 

reported that fish production in these reservoirs has significantly increased. High value 

species like L. vannamei, Pangasius sutchi, Tilapia etc were introduced as a part of 

diversification.  

 Established Coastal Aquaculture Authority (CAA) for regulation of coastal aquaculture 

activities.  

 Aquatic Quarantine facilities for screening of Specific Pathogen Free (SPF) brood stocks 

of L. vannamei.  
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 Under the Centrally Sponsored Scheme on Inland Fisheries & Aquaculture 8,04,753 Ha 

of water area has been developed for pisciculture; 9,44,727 number of fish farmers were 

trained and 13,49,930 number of fish farmers have been given financial incentives under 

Fish Farmers Development Agency (FFDA) for aquaculture.  

 In addition assistance was provided for development of 8000 hectares of ponds and tanks 

for undertaking intensive aquaculture through National Fisheries Development Board 

(NFDB).  

 41,221 ha area has been brought under shrimp culture and 33,999 shrimp farmers have 

been trained on shrimp farming.  

 Established 40 new fish seed hatcheries and 33 hatcheries have been renovated/ 

upgraded.  

 In-situ pen and cage rearing of fish seed has been taken up in all the States including UTs 

under recently launched scheme of National Mission for Protein Supplements (NMPS).  

 Open sea Cage culture of Marine Fin fish piloted through the Central Marine Fisheries 

Research Institute and various high value species like Sea bass, Cobia, Etroplus etc are 

being cultured.  

 Commercial demonstrations on culture of sea bass and lobsters in 50 cages along 

Karnataka and Tamil Nadu coasts is proposed.  

 With a view to promote production of Sashimi grade Tuna, Fish processing facility of 

National Institute of Fish Post Harvest Technology and Training (NIFPHATT), a 

subordinate office of Department of Animal Husbandry, Dairying & Fisheries, Ministry 

of Agriculture at Kochi and Vishakhapatnam has been modernized at an investment of . 

2.40 crores and . 1.85 crores respectively.  

 Under the Centrally Sponsored Scheme (CSS) on Marine Fisheries seven major ishing 

harbours (FH), 45 minor fishing harbours and 180 fish landing centers have been 

constructed and commissioned. Besides, another 25 minor FHs and 16 FLCs are under 

construction.  

 24 fishing harbors/fish landing centres are being modernized in Karnataka, Kerala, 

Andhra Pradesh, Tamil Nadu, Orissa and Gujarat at a cost of . 48.92 crores.  

 Modernization of 80 Wholesale fish markets and 44 retails markets and 45 retail fish 

outlets and 20 Kiosks with investment of 95.86 crores  
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 A fish net making plant has been constructed by Matsyafed, Kerala through financial 

support from National Fisheries Development Board (NFDB).  

 1813 Ornamental fishes unit have been established in Kerala, Andhra Pradesh and 

Maharashtra with an investment of 10.89 crores.  

 Under the Central Sector scheme on Strengthening of Data Base, Marine census, 

mapping of water bodies and publication of E-Atlas have been undertaken in 12 States.  

 Development of Coastal Fisheries through improved design of craft, motorization of 

traditional craft and promoting safety at sea.  

 The Expert group on Revalidation of Marine Fishery Resource (2011) has revalidated 

marine resource as 4.41 million metric tonnes.  

 Marine fishery census has been completed.  

Strategic initiatives and schemes required:  

a. Enhancement of Fish production and productivity for ensuring sustainability limited to 

aquaculture sector taking into consideration of major inputs like quality and healthy fish seeds, 

feed.etc and promising species.  

b. Adoption of culture based capture fisheries in reservoirs and under- utilized larger water 

bodies.  

c. Diversification of marine fishing activities to tap the deep sea and under utilized resources, 

multiday fishing, species-specific fisheries, utilization of by catch etc.  

d. Networking of all line Departments/organizations dealing with fisheries under a single agency.  

e. Comprehensive policies for treating Aquaculture at par with Agriculture, and enactment of 

Marine and Inland Bills.  

f. Revamping of FFDAs and involvement of Cooperative Societies and Self Help Groups (SHGs) 

and ensuring the Socio economic welfare of fisher folk.  

g. Post harvest, value addition and marketing infrastructure ( http://www.dahd.nic.in).  

 

Key priority areas  

1. Enhance production and productivity of the existing water bodies by developing technologies 

for intensive culture, integrated aquaculture, broodbank development, creating new hatcheries, 

nurseries, feed mills, diagnostic laboratories etc (http://www.dahd.nic.in).  
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2. Tap the marine resources in the Exclusive Economic Zone (EEZ) and high seas in a 

sustainable manner.  

3. Create adequate post harvest infrastructure.  

4. To treat aquaculture at par with agriculture.  

5. Establish schemes for processing of fish hygienically to produce consumer friendly fish/ fish   

products.  

6. All organizations dealing with fish and fisheries should be brought under a single         

umbrella ( http://www.dahd.nic.in).  

Table 1 : Fishery Resources 

Area of the country (million sq. km) 3.29 

Inland  

Total inland water bodies (Lakh ha)     73.59 

Rivers & canals (Km)                                                          1,97,024 

Reservoirs (Million ha) 3.15 

Tanks & ponds (Million ha) 2.35 

Brackish water (Million ha) 1.24 

                                          Marine  

Length of coast line (Km) 8118 

Exclusive Economic Zone (EEZ) Million Sq Km  2.02 

Continental Shelf (Million sq. km) 0.506 

                        Some facts about fisheries  

Present fish production (mmt) 6.4 

 Inland (mmt) 3.4 

Marine (mmt) 3.0 

Potential Fish production (mmt) 8.4 

Fish seed production ( Million fry) 21,000 

Hatcheries 1070 

FFDAs 422 

BFDA 39 

                      ( Source: National Fisheries Development Board,2014 ; www.dahd.nic.in) 
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Table 2 : Fish Production in India (‘000 tones) 

Year Marine Inland Total 

1991-92 2447 1710 4157 

1992-93 2576 1789 4365 

1993-94 2649 1995 4644 

1994-95 2692 2097 4789 

1995-96 2707 2242 4949 

1996-97 2967 2381 5348 

1997-98 2950 2438 5388  

1998-99 2696 2602 5298 

1999-00 2852 2823 5675 

2000-01 2811 2845 5656 

2001-02 2830 3126 5956 

2002-03 2990 3210 6200 

2003-04 2941 3458 6399 

2004-05 2779 3526 6305 

2005-06 2816 3756 6572 

2006-07 3024 3845 6869 

2007-08 2920 4207  7127 

2008-09 2978 4638 7616 

2009-10 3104 4894 7998 

2010-11 3250 4981 8231 

        (Source:1. Hand book on Fisheries Statistics, 2012. Government of India.                                                   

2. State Governments/Union Territory administration   ) 

INLAND FISHERIES SECTOR IN INDIA 

Challenges/Issues/Concerns   

 Inland Fisheries sector contributes 60% of the fish production of the country, and 

involves around 23 lakh ha in the country, how to improve the productivity and sustain it.  

 Access to technical support and regular capacity building to the fisher folk  
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 Generate accurate data on the number of fisher folk depending on the fisheries 

sector/water bodies and also production related data. 

 Access to quality inputs in time to the communities like fingerlings, feed, etc  

 Access to basic infrastructure – such as Nets, Ice plants, cold storage facilities, market 

place, Vehicles for transport, landing centres, etc. 

 Involvement of women in the decision making process 

 Climate change and community preparedness to adopt the adverse situations /impacts 

through heavy  

 Rains/drought situations ( Omprakash et al., 2010). 

Opportunities  

 Andhra Pradesh, Madhya Pradesh, Uttar Pradesh, Arunachal Pradesh, Assam, Bihar, 

Gujarat, Chattisgarh, Jharkhand,Karnataka, Maharastra, Kerala, Orissa, West Bengal, 

Rajasthan and Tamilnadu states  mostly depending on inland fisheries sector . 

 Majority of the states have tanks, ponds, Rivers and Canals etc ,providing livelihood to 

lakhs of the poorer people through fisheries sector, generating employment and providing 

food security. 

 The sector can provide additional incomes and also employment to around 30 million 

people in the country. 

 The ponds, tanks and other water bodies can be developed for several activities like 

irrigation, to improve ground water level and fisheries. 

 Convergence for National Livelihood Mission in 200 districts of India ( Omprakash et al., 

2010). 

Best practices 

 Fish seed rearing, institution building, Rights over the resources, policy support (MP 

fisheries policy) and linkages, capacity building , productivity enhancement - 

Experiences of VIKALP, Bundelkhand region of Madhya Pradesh 
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 Convergence with MGNREGS on tank development for fisheries, policy advocacy for 

capacity building , productivity enhancement - Experiences of Parmarth Samaj Sevi 

Sanstha, Bundelkhand region in Uttar Pradesh & MP 

 Convergence with several departments like Fisheries department, NFDB, NABARD, 

SERP, NGOs, CBOs, Tribal welfare department, MGNREGS -Rural development 

department for inland fisheries development, Institution building, Establishing Fisheries 

Resource Centres (FRCs) , access to quality inputs, local marketing, developing 

infrastructure, community based management practices and linkages, capacity building , 

productivity enhancement - Experiences of WASSAN in APDAI project ( A project 

funded by World bank) in Andhra Pradesh 

 Quality fish Seed production, fish seed rearing, technical support, capacity building , 

productivity enhancement - Experiences of GNNS-KVK in Telangana region of Andhra 

Pradesh ( Omprakash et al., 2010). 

CONSTRAINTS IN FISHERIES DEVELOPMENT 

Further enhancement of marine fish production requires diversification of fishing activities not 

only in the off-shore oceanic regime but also in deep sea fishing which is capital intensive and 

risk prone. There have already been strong protests in India against foreign equity participation 

in deep sea fishing and the government had to rescind its Deep Sea Fishing Policy in March 

1997. Utilization of marine resources by catch and fishing for unconventional fish species may 

not be economically viable initially. The conservation of resources and genetic diversity in EEZ 

would further slow down efforts towards higher production from the marine sector. 

The story with the inland sector is similar; aquaculture production could be a base but it is beset 

with varied uncertainties. The aquaculture, particularly intensive and semi-intensive, which has 

the potential of gaining quantum but it may face a major fish meal trap. Another important 

intermediary input for aquaculture is seed of culturable fish species. The country is already 

facing problems with regard to scarcity of breeder stock in the shrimp sector. For diversified 

aquaculture, various compatible fish species have to be brought under aquaculture operation. 

In the case of coastal aquaculture development in India, some social and political conflicts 

developed at several places. These conflicts were caused largely by disease outbreaks in shrimp 
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farms, environmental pollution due to overcrowding of farms, salination of drinking water wells, 

conversion of paddy fields into shrimp farms, causing displacement of labour etc. These episodes 

have already had their effects. 

Land and water resources in the country are not available exclusively for fisheries; there is 

excessive pressure on the resources from several other sectors. Moreover, programs for fisheries 

management are split between the national and state governments which differ in their policies 

and approaches. The national policies in India have largely been export oriented, supporting 

relatively large scale fisheries for shrimp. But for many states, the primary concern is the welfare 

of the local small-scale fishermen. For the development of fishery and aquaculture, such 

constraints as well as social, legal and political implications have to be taken into account and 

innovative strategies and policies have to be initiated for a balanced and sustainable growth  

(Anjani Kumar et al., 2003). 

SOCIO-ECONOMIC IMPACT OF AQUATIC BIODIVERSITY CONSERVATION 

The Ministry of Environments and Forests, Government of India, considering the over harvesting 

of some of the rare species such as whale sharks included it in the Schedule I of the Wildlife 

Protection Act. The whale shark is the first species to get protection under the Act. After 

including the whale shark in the negative list, it is expected that the official exports are likely to 

come down. However, underground exports are likely to flourish unless the whale fishermen are 

properly rehabilitated  (Ramachandra Bhatta . 2003). 

According to the reports of the TRAFFIC there has been large-scale fishing of whale sharks for 

their meat, fins, liver, skin and cartilage (Hanfee, 2001). The whale sharks are found largely in 

the west coast. TRAFFIC India‘s survey revealed that between 1999-2000, 600 whale sharks 

were caught, smallest catch was two meters long and 0.5 tonne and the largest 14.5 meters and 

12 tonnes. While the fresh and frozen meat of whale shark is sold at Rs.40 and Rs.70 per kg in 

India. It sells for US $ 15.00 (Rs.750) in Taiwan. Export of many biologically sensitive marine 

species such as crabs, mussels, snail, seaweed (agar) etc. in different product forms is going on. 

The export of total crabmeat increased from 1844 metric tonnes worth Rs.2283 lakhs in 1994-95 

to 2586 metric tonnes worth Rs.3350 lakhs in 1999-2000. The export of shrimp in different 

product form has increased from 74563 metric tonnes in 1992-93 to 110564 metric tonnes in 
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1999-2000. The export of fresh water prawn (scampi) has doubled from 102 metric tonnes in 

1995-96 to 217 metric tonnes in 1999-2000  (Ramachandra Bhatta, 2003). 

With the result freshwater fish biodiversity issues have been completely ignored. Similarly the 

export of cultured tiger shrimp P. Monodon from coastal wetlands has increased significantly. 

Many local fishes such as mullets and pearl spot have to be eliminated before stocking the 

shrimp in coastal shrimp farms. These fishes were the staple food of the local communities. The 

tremendous growth of exports of the cultured shrimp affected biodiversity adversely left less 

availability of local fishes for the local communities. International trade in many marine species 

is prohibited under various Acts and notifications. The export of some of the species such as 

marine turtles, shells, gastropods except the giant clams are banned under the Wild life 

protection Act 1972 and CITES declaration. The sea cucumber  is another commercially 

important marine species, which has very high export value. In 1982 Government of India put a 

ban on the export of sea cucumber below the size of 7.5 cm. In Andaman and Nichobar Islands 

fishing for sea cucumber is totally banned. 

Corals and associated species like sea fans, sea-sponges are heavily exploited for their known 

sources of bioactive substances with wide application in the pharmaceutical industry. Especially 

sea fans (Gorgonids), which constitute only source of prostoglandins and terpenoids (Hanfee 

2001). Black corals were listed in CITES Appendix II in 1981 to protect the highly exploited 

stony corals. However, control of coral trade is difficult since they are often collected in offshore 

areas not directly controlled by the coastal nations  (Ramachandra Bhatta, 2003). 

FISHERIES MANAGEMENT 

Fisheries management draws on fisheries science in order to find ways to 

protect fishery resources so sustainable exploitation is possible. Modern fisheries management is 

often referred to as a governmental system of appropriate management rules based on defined 

objectives and a mix of management means to implement the rules, which are put in place by a 

system of monitoring control and surveillance. According to the FAO, there are "no clear and 

generally accepted definitions of fisheries management"  ( FAO,1997). However, the working 

definition used by the FAO and much cited elsewhere is: 

http://en.wikipedia.org/wiki/Fisheries_science
http://en.wikipedia.org/wiki/Fishery
http://en.wikipedia.org/wiki/Sustainable_fishery
http://en.wikipedia.org/wiki/Monitoring_control_and_surveillance
http://en.wikipedia.org/wiki/FAO
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The integrated process of information gathering, analysis, planning, consultation, decision-

making, allocation of resources and formulation and implementation, with enforcement as 

necessary, of regulations or rules which govern fisheries activities in order to ensure the 

continued productivity of the resources and the accomplishment of other fisheries          

objectives  ( FAO,1997).  

Fisheries management draws on fisheries science to enable sustainable exploitation. Modern 

fisheries management is often defined as mandatory rules based on concrete objectives and a mix 

of management techniques, enforced by a monitoring control and surveillance system.  

 Ideas and rules: Economist Paul Romer believes sustainable growth is possible providing the 

right ideas (technology) are combined with the right rules, rather than simply hectoring 

fishers. There has been no lack of innovative ideas about how to harvest fish. He 

characterizes failures as primarily failures to apply appropriate rules.  

 Fishing subsidies: Government subsidies influence many of the world fisheries. Operating 

cost subsidies allow European and Asian fishing fleets to fish in distant waters, such as West 

Africa. Many experts reject fishing subsidies and advocate restructuring incentives globally 

to help struggling fisheries recover.  

 Economics: Another focus of conservationists is on curtailing detrimental human activities 

by improving fisheries' market structure with techniques such as salable fishing quotas, like 

those set up by the Northwest Atlantic Fisheries Organization, or laws such as those listed 

below.  

 Payment for Ecosystem Services: Environmental Economist, Essam Y Mohammed, argues 

that by creating direct economic incentives, whereby people are able to receive payment for 

the services their property provides, will help to establish sustainable fisheries around the 

world as well as inspire conservation where it otherwise would not.  

 Sustainable fisheries certification: A promising direction is the independent certification 

programs for sustainable fisheries conducted by organizations such as the Marine 

Stewardship Council and Friend of the Sea. These programs work at raising consumer 

http://en.wikipedia.org/wiki/Fisheries_management
http://en.wikipedia.org/wiki/Fisheries_science
http://en.wikipedia.org/wiki/Monitoring_control_and_surveillance
http://en.wikipedia.org/wiki/Paul_Romer
http://en.wikipedia.org/wiki/Fishing_fleet
http://en.wikipedia.org/wiki/IFQ
http://en.wikipedia.org/wiki/Northwest_Atlantic_Fisheries_Organization
http://en.wikipedia.org/wiki/Payment_for_ecosystem_services
http://en.wikipedia.org/wiki/Marine_Stewardship_Council
http://en.wikipedia.org/wiki/Marine_Stewardship_Council
http://en.wikipedia.org/wiki/Marine_Stewardship_Council
http://en.wikipedia.org/wiki/Friend_of_the_Sea
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awareness and insight into the nature of their seafood purchases (Hilborn, 2007 ; Pauly, 

2007; Sumaila et al., 2007; Running notes from session 7 Paul 

Romer atTEDGlobal 2009; Sumaila  and Pauly, 2007; Clark et al., 2004; Sumaila ,2004 

; http://shapingsustainablemarkets.iied.org/direct-economic-incentives-sustainable-fisheries-

management-case-hilsa-conservation-bangladesh ; en.wikipedia.org). 

 

SUMMARY    

Indian aquaculture has demonstrated a six and half fold growth over the last two decades, with 

freshwater aquaculture contributing over 95 percent of the total aquaculture production. The 

production of carp in freshwater and shrimps in brackishwater form the major areas of activity. 

The three Indian major carps, namely catla (Catla catla ), rohu (Labeo rohita ) and mrigal 

(Cirrhinus mrigala ) contribute the bulk of production with over 1.8 million tonnes (FAO, 2003); 

followed by silver carp, grass carp and common carp forming a second important group. Average 

national production from still water ponds has increased from 0.6 tonnes/ha/year in 1974 to 2.2 

tonnes/ha/year by 2001–2002 (Tripathi, 2003), with several farmers even demonstrating 

production levels as high as 8–12 tonnes/ha/year. The technologies of induced carp breeding and 

polyculture in static ponds and tanks virtually revolutionised the freshwater aquaculture sector 

and turned the sector into a fast growing industry. The research and development programs of the 

Indian Council of Agricultural Research (ICAR) as well as the development support provided by 

the Indian Government through a network of Fish Farmers' Development Agencies and 

Brackishwater Fish Farmers' Development Agencies have been the principal vehicles for this 

development, additional support has been provided by several other organisations, departments 

and financial institutions. The farming of giant river prawn (Macrobrachium rosenbergii ) has 

gained increased interest in recent years, due to its high economic value and an annual 

production of over 30000 tonnes has been achieved through the use of monoculture practices. In 

addition, the sector has been witnessing increased interest in diversification with the inclusion of 

high-valued species, including medium and minor carps, catfishes, murrels etc. While carp and 

other finfishes are grown for the domestic market, a large proportion of freshwater prawn 

production is exported. In contrast, the development of brackish water aquaculture has been 

confined to a single species, Penaeus monodon , the scientific farming of which began only 

recently during the early 1990s. The area devoted to shrimp farming extends to as much as 
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152000 ha producing approximately 115000 tonnes, the majority of which is destined for export 

(FAO,2014).  

Aquaculture in India, in general, is practised with the utilisation of low to moderate levels of 

inputs, especially organic-based fertilisers and feed. India utilises only about 40 percent of the 

available 2.36 million hectares of ponds and tanks for freshwater aquaculture and 13 percent of a 

total potential brackishwater resource of 1.2 million hectares, in other words there is room for 

both horizontal and vertical expansion of these sectors. With over 8 000 km of coastline there is 

immense potential for the development of mariculture which has taken roots only in recent years 

with culture of mussels and oysters. Considering the substantial contribution aquaculture makes 

towards socio-economic development in terms of income and employment through the use of 

unutilised and underutilised resources in several regions of the country, environmentally friendly 

aquaculture has been accepted as a vehicle for rural development, food and nutritional security 

for the rural masses. It also has immense potential as a foreign exchange earner. Greater R&D 

support with strong linkages between research and development agencies, increased investment 

in fish and prawn hatcheries, establishment of aquaculture estates, feed mills and ancillary 

industries have all been identified as important areas for maintaining the pace of growth of the 

sector (FAO,2014). 

RECOMMENDATIONS 

 Government of India have to come out with a ― National Inland Fisheries Policy‖ to 

provide support and strengthen inland fisheries sector and also suggest the states to state 

specific policies for Inland fisheries. 

 Establish ―Fisheries Resource Centres‖ (FRCs) in Rainfed areas to provide technical 

support in the Inland fisheries sector  

 Budget allocation for strengthening of existing institutions of fisher folk from the state 

and central budgets 

 Facilitate National Fisheries Development Board (NFDB) to work with NGOs and other 

civil society organizations to strengthen Inland fisheries sector 

 Make necessary changes in the existing policies to make women as members in the 

existing cooperatives & new bodies 
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 Make necessary budget allocation to access quality inputs to the communities like 

fingerlings, feed, etc 

 Make necessary budget allocation to improve basic infrastructure – such as landing 

centers', Ice plants, market place, Vehicles for transport etc. 

 Design, develop and support innovative approaches/programs to support landless, small 

and marginal farmers related to fisheries (Omprakash et al., 2010). 

REFERENCES 

Anon ( 2002) . Aquaculture Authority News. Vol.1(2), December, 2002. 

Anjani, K. , Joshi, P.K. and Pratap, S.B.(2003) . Fisheries Sector in India: An Overview of 

Performance, Policies and Programmes. In: Anjani, K., Pradeep, K.K. & Joshi, P.K. (Eds.), A 

Profile of People, Technologies and Policies in Fisheries Sector in India. pp.1–16. 

Ayyappan, S. and Jena, J.K.(2003) . Grow-out production of carps in India. J. Appl. Aqua., 

13(3/4): 251–282. 

Brett A. Ingram, Fiona Gavine and Peter Lawson (2005).Fish Health Management Guidelines for 

Farmed Murray Cod. Fisheries Victoria Research Report Series No. 32. Department of 

Environment and Primary Industries, Victoria, Australia. 

Brown, L. (Ed) (1993). Aquaculture for Veterinarians. Fish Husbandry and Medicine. Pergamon 

Press Ltd., Oxford. 447 pp. 

CIBA . (1997) . Final Report: Assessment of Ground realities regarding the impact of shrimp 

farming activities on environment in coastal areas of Andhra Pradesh and Tamil Nadu. Mimeo. 

Clark, C. , Munro, G. and Sumaila, U.R .(2004). Subsidies, Decommissioning Schemes and 

Effective Fisheries Management Fourth World Fisheries Congress, Vancouver. 

FAO (1997). Fisheries Management Section 1.2, Technical Guidelines for Responsible Fisheries. 

FAO, Rome.ISBN 92-5-103962-3. 

FAO (2003). Fisheries data quality indicators: Review of progress and possible approaches to 

addressing data quality and cost-effectiveness: 57p.  

http://en.wikipedia.org/wiki/Ussif_Rashid_Sumaila
http://www.seaaroundus.org/4WFC/SUBSIDIES.PDF
http://www.seaaroundus.org/4WFC/SUBSIDIES.PDF
http://www.seaaroundus.org/4WFC/SUBSIDIES.PDF
http://www.fao.org/docrep/003/w4230e/w4230e05.htm
http://en.wikipedia.org/wiki/Special:BookSources/9251039623


International Journal of Emerging Trends in Engineering and Development                    Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                        ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 801 
 

FAO.(2009) National Aquaculture Sector Overview: India". Food and Agriculture Organization 

of the United Nations. 2009. 

FAO(Food and Agriculture Organization of the United Nations).2014. National aquaculture 

sector overview India . Fisheries and Aquaculture Department.www.fao.org. 

 Fish Proverb v2.0  (2009). (Bringing in Rules) Paul Romer, 29 July. 

Government of India, Planning commission .(2001). Report of the working group on Fisheries        

for the tenth Five year plan. 

Gopakumar, K. , Ayyappan, S. , Jena, J.K. , Sahoo, S.K. , Sarkar, S.K. , Satapathy, B.B. and 

Nayak, P.K. (1999) . National Freshwater Aquaculture Development Plan. Central Institute of 

Freshwater Aquaculture, Bhubaneswar, India. 

Hanfee F.(2001). Gentle giants of the sea TRAFFIC – India/WWF. India,New Delhi. 56p. 

Hilborn, R (2007). Managing fisheries is managing people: what has been learned?" Fish and 

Fisheries, 8:285–296. 

Humphrey, J.D., and Langdon, J.S. (Eds). (1985). Proceedings of the Workshop on Diseases of 

Australian Fish and Shellfish (27-30 May 1985, Benalla, Victoria). Australian Fish Health 

Reference Laboratory, Benalla. 311 pp. 

Krishnan, M; Pratap S. Birthal, K. Ponnusamy, M.Kumaran and Harbir Singh (2000). 

Aquaculture Development in India: Problems and Prospects.Workshop Proceedings held at 

National Centre for Agricultural Economics and Policy Research, New Delhi, September 6-7, 

1999. 

Larkin, B. (2000). Recirculating aquaculture systems in Australia: A synthesis of systems, 

species, and the networking approach. In: G.S. Libey, M.B. Timmons, G.J. Flick, and T.T. 

Rakestraw (Eds), Proceedings of the Third International Conference on Recirculating 

Aquaculture. Virginia Polytechnic Institute and State University, Roanoke, Virginia. Pp 251-266. 

 

Noga, E.J. (2000). Fish Disease Diagnosis and Treatment. Iowa State University, Ames, Iowa. 

367 pp. 

http://www.fao.org/fishery/countrysector/naso_india/en
http://chartercities.org/blog/34/fish-proverb-v20-bringing-in-rules
http://en.wikipedia.org/wiki/Paul_Romer
http://www.ingentaconnect.com/content/bsc/faf/2007/00000008/00000004/art00002


International Journal of Emerging Trends in Engineering and Development                    Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                        ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 802 
 

Neelkanth Mishra. (2011).Inland fishery sector in Rainfed agriculture area:  

Issue and opportunities. RRA  Network, New Delhi  

National Fisheries Development Board. (2014). http://nfdb.ap.nic.in/html/aboutus.htm. 

 

Omprakash, Sanjay Singh, Neelkanth, Azit and  Ramachandrudu. (2010). Inland Fisheries sector 

in India. 

Pauly, D. (2007). Off-site Link "The Sea Around Us Project: Documenting and Communicating 

Global Fisheries Impacts on Marine Ecosystems." Ambio, 36(4): 290-295. 

 

Rao, G.R.M. and Ravichandran, P. (2001) . Sustainable Brackishwater Aquaculture. In: Pandian, 

T.J. (Eds.), Sustainable Indian Fisheries, National Academy of Agricultural Science, New Delhi, 

pp. 134–151. 

Ramachandra Bhatta . (2003). Socio-economic Issues in Fisheries Sector in India.  Fisheries 

Sector in India: An Overview of Performance, Policies and Programmes  .In: A Profile of 

People, Technologies and Policies in Fisheries Sector in India. workshop proceedings (Editors-

Anjani Kumar,Pradeep K Katiha and P K Josh). National centre for Agricultural Economics and 

Policy Research New Delhi, India. 

Running notes from session 7 Paul Romer atTEDGlobal (2009). 

 Surendran, V. , Madhusudhan Reddy, K. and Subba Rao, V. (1991) . Semi-intensive shrimp 

farming-TASPARC's experience at Nellore. Fishing Chimes, February 1991: 23–29. 

Sumaila, U.R., Khan, A., Watson, R., Munro, G., Zeller, D., Baron, N. and Pauly, D. (2007). The 

World Trade Organization and global fisheries sustainability. Fisheries Research, 88: 1—4. 

Sumaila, U.R. and Pauly, D. (2007).  All fishing nations must unite to end subsidies. 

Nature, 450: 945. 

http://nfdb.ap.nic.in/html/aboutus.htm
http://ambio.allenpress.com/perlserv/?request=get-abstract&doi=10.1579%2F0044-7447(2007)36%5B290%3ATSAUPD%5D2.0.CO%3B2&ct=1
http://ambio.allenpress.com/perlserv/?request=get-abstract&doi=10.1579%2F0044-7447(2007)36%5B290%3ATSAUPD%5D2.0.CO%3B2&ct=1
http://blog.ted.com/2009/07/paul_romer_at_t.php
http://en.wikipedia.org/wiki/Paul_Romer
http://en.wikipedia.org/wiki/TEDGlobal
http://ichthyology.bio.auth.gr/files/coursematerial/m24-1.pdf
http://ichthyology.bio.auth.gr/files/coursematerial/m24-1.pdf
http://ichthyology.bio.auth.gr/files/coursematerial/m24-1.pdf
http://www.nature.com/nature/journal/v450/n7172/full/450945a.html


International Journal of Emerging Trends in Engineering and Development                    Issue 4, Vol.2 (March 2014)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                        ISSN 2249-6149 
 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 803 
 

 Sumaila UR (2004). Valuation and the reconciliation of fisheries with conservation Fourth 

World Fisheries Congress, Vancouver, 2004. 

Sarig, S. (1971). Diseases of Fishes. Book 3: The Prevention and Treatment of Diseases of 

Warmwater Fishes under Subtropical Conditions, with Special Emphasis on Intensive Fish 

Farming. TFH Publications, Inc. Ltd., London. 

Tripathi, S.D.(2003) . Inland Fisheries in India. In: Fish for All National Launch, 18–19 

December 2003, Kolkata, India, pp. 33–57. 

http://www.dahd.nic.in/dahd/WriteReadData/DADF-Fisheries%20Division.pdf 

http://www.fao.org/fishery/topic/2013/en-2014 

http://en.wikipedia.org 

http://nfdb.ap.nic.in/html/aboutus.htm 

http://thewatchers.adorraeli.com 

 http://shapingsustainablemarkets.iied.org/direct-economic-incentives-sustainable-fisheries-

management-case-hilsa-conservation-bangladesh 

http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Inland%20Fisheries%20Sector%

20in%20India.pdf. 

   

 

http://en.wikipedia.org/wiki/Ussif_Rashid_Sumaila
http://www.seaaroundus.org/4WFC/VALUATION.PDF
http://www.fao.org/fishery/topic/2013/en-2014
http://en.wikipedia.org/
http://thewatchers.adorraeli.com/
http://shapingsustainablemarkets.iied.org/direct-economic-incentives-sustainable-fisheries-management-case-hilsa-conservation-bangladesh
http://shapingsustainablemarkets.iied.org/direct-economic-incentives-sustainable-fisheries-management-case-hilsa-conservation-bangladesh
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Inland%20Fisheries%20Sector%20in%20India.pdf
http://www.indiawaterportal.org/sites/indiawaterportal.org/files/Inland%20Fisheries%20Sector%20in%20India.pdf

